Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.007 Å; R factor = 0.044; wR factor = 0.085; data-to-parameter ratio = 10.2.
Hydrogen-bond geometry (Å , ) .
O15-H15AÁ Á ÁO7 i 0.85 (4) 2.20 (4) 2.939 (6) 145 (6) O15-H15AÁ Á ÁO6 i 0.85 (4) 2.33 (4) 3.030 (7) 140 (5) (17) 2.805 (7) 168 (7) O18-H18AÁ Á ÁO16 i 0.85 (4) 2.04 (3) 2.822 (7) 153 (7) O18-H18BÁ Á ÁO1 vi 0.85 (5) 2.47 (3) 3.241 (7) 151 (6) Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 2; Ày þ 1; Àz; (iii) x À 1; y; z; (iv) x; y þ 1; z;
(v) Àx þ 2; y þ 1 2 ; Àz þ 1 2 ; (vi) Àx þ 2; y À 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SIR92 (Altomare et al., 1993); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXL97.
Poly[tetraaquabis( 2 -2,4,6-trinitrophenolato)barium (II)] C. Vesta, R. Uthrakumar, S. Jerome Das and B. Varghese
Comment
Nitrophenol family of crystals are found to have high laser damage threshold, wide transparency windows, and high NLO co-efficients ((Brahadeeswaran et al., 1998 ((Brahadeeswaran et al., , 1999 , (Milton Boaz et al., 2005) , (Vesta et al., 2007) , (Jonie Varjula et al., 2007) ). Nitrophenol groups are found to be good proton acceptors from the metallic hydroxide complexes. The title compound was synthesized as part of our ongoing research for synthesizing and characterizing new optically active materials. In the present work, the crystal structure of the compound (BaC 12 H 4 N 6 O 14 .4H 2 O) is reported for the first time.The reported compound is not optically active.
The title compound crystallizes in monoclinic system with space group P2 1 /c. ORTEP representation of the molecule with 50% anisotropic ellipsoids are shown in figure1.The asymmetric unit consists of two nitrophenolate moieties coordinated to barium through phenolate O atoms O7 and O14 and one nitro oxygen each from nitrophenolate moieties (O1 and O8), on one side. Four water molecules of the asymmetric unit coordinates to other side. The asymmetric unit and its inversion are linked to each other through nitro oxygen O5(symm: 2 -x, 2 -y, -z) coordinating to metal. The centrosymmetric pair and its a-translations are joined to each other through nitro O atoms O11 (symm: x -1, y, z) to form an one dimensional infinite polymeric chain parallel to a axis (Fig.2) .Thus, Barium is coordinated with 10 O atoms. The coordination distances around Ba vary from 2.728 Å to 3.138 Å. The one dimensional chains are further linked to each other (along b and c directions) through water mediated O-H···O hydrogen bonds (Fig.3) . The crystal sample, on exposure to air at room temperature for many days, slowly looses the water and peels out as filaments.
Experimental
Picric acid (99%, 5.73 g ms) was dissolved in deionized water (100 ml) and then Ba(OH)2 (97%, 3.94 g ms) was added slowly with stirring to obtain saturated solution. The saturated solution kept at 305 K yielded fine yellow crystals in three days through spontaneous nucleation. The sample was purified further through recrystallization.
Refinement
The aromatic H atoms were located in Fourier difference map and geometrically constrained at idealized positions (C-H = 0.93 Å) and were given riding model refinement with U iso equal to 1.2 times U eq of the parent carbon. All the water H atoms were located in difference Fourier map and refined isotropically with following restrints: O-H = 0.850 (1)Å and H···H = 1.380 (1) Å. These restraints were put to avoid bad geometry after refinement. The isotropic thermal parameters of H atoms H16A, H16B, H17A, H17B, H18A and H18B were constrained as 0.08 Å -2 during refinement. Cell parameters from 6588 reflections a = 11.6765 (4) Å θ = 2.4-25.0º b = 6.6878 (2) Å µ = 2.00 mm −1 c = 27.0324 (9) Å T = 293 (2) K β = 95.608 (2) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Special details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) O16-H16B 0.85 (6) C10-H10 0.9300 O17-Ba 2.771 (4) C11-C12 1.458 (7) O17-H17A 0.85 (4) C11-N6 1.463 (7) O17-H17B 0.85 (5) C12-O14 1.236 (6) O18-Ba 2.827 (5) N1-O1 1.225 (6) O18-H18A 0.85 (4) N1-O2 1.228 (6) O18-H18B 0.85 (5) N2-O3 1.218 (6) Ba-O11 iii 3.065 (4) N2-O4 1.218 (7) Ba-O5 i 3.138 (5) Hydrogen-bond geometry (Å, °) D-H···A D-H H···A D···A D-H···A O15-H15A···O7 iv 0.85 (4) 2.20 (4) 2.939 (6) 145 (6) O15-H15A···O6 iv 0.85 (4) 2.33 (4) 3.030 (7) 140 (5) O15-H15B···O9 v 0.85 (4) 2.103 (6) 2.953 (6) 179 (7) O16-H16A···O4 iii 0.85 (3) 2.08 (4) 2.806 (6) 142 (5) O16-H16B···O15 vi 0.85 (6) 2.11 (3) 2.906 (7) 156 (6) O17-H17A···O12 vii 0.85 (4) 2.45 (3) 3.258 (8) 158 (6) O17-H17B···O18 vii 0.85 (5) 1.969 (17) 2.805 (7) 168 (7) O18-H18A···O16 iv 0.85 (4) 2.04 (3) 2.822 (7) 153 (7) O18-H18B···O1 viii 0.85 (5) 2.47 (3) 3.241 (7) 151 ( 
